












































































































































MERRA		 50	km	 1979-2016	 NONE	 Now	
MERRAero	 50	km	 2002-2015	 MODIS	C5	 Now	
FP	for	Inst.	
Teams	
50	km	 1997-	 MODIS	C5	 In	progress	
















































¡  CRTM allows for the inclusion of (GOCART) 
aerosols 
¡  The GEOS-5 GOCART aerosol species have been 
introduced as state variables in GSI 
§  No aerosol increments for now 
§  Aerosol effects included in the observation operators for 
AIRS, HIRS, IASI, etc 
¡  Once aerosol assimilation becomes 
operational at NCEP this feature could be 




¡  Aerosols fully interactive in 
GEOS-5 
§  No AOD assimilation 
¡  Standard GSI global 
analysis 
¡  ARCTAS Period 
§  Summer 2008 
¡  Resolution: 
§  ½ degree 
 
AEROSOL EXPERIMENT 
¡  Aerosols fully interactive in 
GEOS-5 
§  No AOD assimilation 
¡  GSI observation 
operators: 
§  15 GOCART species 
▪  Concentration 
▪  Effective radius 
§  Optical parameters 
internally determined by 
CRTM 
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¡  In	nearly	20	years,	the	evolution	from	GEOS-1	to	GEOS-5	Data	
Assimilation	System	has	brought	about	several	advances:		
§  Increase	in	resolution	and	new	parameterizations	
§  A	modern	data	assimilation	system	with	a	robust	observing	system	
(assimilation	of	radiances,	etc.)	
§  Aerosol	coupling	to	radiation	and	AOD	assimilation	
¡  It	is	now	possible	to	demonstrate	that	the	inclusion	of	aerosols	in	GEOS-5	
does	in	fact	reduce	the	analysis	increments	of	temperature	in	the	tropical	
as	postulated	by	Alpert	et	al.	(1998),	although	precise	magnitude	still	up	
to	debate	
¡  Dust	contamination	of	the	meteorological	observing	system	is	real		
§  an	active	topic	of	development.	
25	
